Abstract. Science fiction literature, comics, cartoons and, in particular, audio-visual materials, such as science fiction movies and shows, can be a valuable addition in Human-computer interaction (HCI) Education. In this paper, we present an overview of research relative to future directions in HCI Education, distinct crossings of science fiction in HCI and Computer Science teaching and the Framework for 21
The Future of HCI Education
In a 2016 summary article, Churchill, Bowser and Preece [6] outline current priorities in Human-computer interaction (HCI) Education. Among others, the article discusses a four-year long initiative [32] by the Special Interest Group on Computer-Human Interaction (SIGCHI), which assessed the needs and requirements of the current and future HCI curriculum subjects.
Using cross-cultural survey data from a broad, international sample, interview studies, results from discussions at CHI workshops and town-hall conferences, the SIGCHI HCI Education project elicited a total of 114 discrete topics in HCI instruction. In addition, the project created a repository of contemporary HCI courses and curricula [33] , across a variety of universities and departments.
The survey respondents -a mix of international HCI professors, practitioners and students [32, pages [7] [8] 
.] a tool in coping with the onrushing future. Studying speculative fiction offers the student the opportunity to be more creative in his thinking about the future and thus augment the options for possible tomorrow."
The use of science fiction in educational contexts and classrooms has been both, a subject of debate and research in Computer Science and a diversity of other related Science, Technology, Engineering and Mathematics (STEM) fields [39] . While the thought of a 'science fiction-inspired HCI curriculum and research agenda' [21] is still a pipe dream, noteworthy efforts 2 have been made to integrate science fiction into HCI-relevant classes across universities in the United States (see Table 1 ); thus acknowledging the educational potential of science fiction. [37] Robotics Freshman Seminar Emory University CS 201 [20] AI and Science Fiction Minnesota State University CS 463 [10] Introduction to AI and Science Fiction University of Kentucky CS 585 [9] Science [15, pages 198-199] provide an example of the co-occurrence of both plus the finding, that science fiction films in the context of: "[...] practical educational activities can stimulate students' imaginations and enhance their ability to design product improvements."
While the first part of above quote highlights how science fiction clearly sparks Creativity & Innovation, the remainder underlines how one needs to engage in a critical reflection process -Critical Thinking & Problem Solving -in order to be able to effectively achieve product improvements. Thus, according to the P21 framework, Creativity & Innovation can be seen as [26, 
page 1]:
"the ability to produce and implement new, useful ideas [.
..]."
Due to it's strong -in the case of science fiction movie and shows, audio-visualcontext, embedded in a rich narrative, science fiction has the potential to allow students and educators to explore the full bandwidth of the design space; from positive (utopian) to negative (dystopian) future visions.
Despite of frequently representing 'unrealistic' and 'technologically implausible' futures, science fiction materials can serve as creativity triggers and be pivotal to uncover new design possibilities. For example, a fictional robot from the Disney movie Big Hero 6 [11] , called BayMax, has inspired researchers to create (and evaluate) a real-world care robot called 'Puffy' -an innovative companion for children with neurodevelopmental disorder [8] .
Critical thinking & Problem Solving can concisely be defined as [27, page 1]:
"strategies we use to think in organized ways to analyze and solve problems [...]'."
Again, due to its rich context and narrative, but also as a cultural artifact, science fiction can be useful in outlining ethical concerns, and to spark dialogue, analysis and reflection about yet-to-come interfaces, interactions, devices and technological outcomes. Uncovering potential moral and societal implications can be particularly interesting when the discussion is led by questions on the how, when, whys and why nots a given Human-Technology interaction is acceptable, plausible, etc. By coupling science fiction examples with prompt questions which lead to reflection, we can make our knowledge and concerns explicit and thus, adjust to future design endeavors. A similar strategy has been previously applied in educational and creativity contexts [35] . Science fiction has been used in teaching computer ethics [5] and computer security [14] classes, therefore encouraging alternative viewpoints and extending traditional technical foci in HCI Education. Rogers [28, page 679] refers to science fiction movies and shows as "culturally current media", which can not only illustrate good and bad user interface design, but also support the development of "design strategies, application and evaluation" for innovation in HCI curricula.
Discussion and Concluding Remarks
Science fiction in HCI research has been discussed prior [12, 13] . The value of fictional visions of the future was introduced as early as 1992 in a CHI panel [18] -about 25 years ago. Science fiction can be used to imagine the tomorrow [17] , to inspire HCI research [29] and user interface design [31, 7] . Furthermore, science fiction can showcase future technologies [30] well ahead of time and reportedly stimulated research and development in medical device- [40] or robot-design [34] .
However, science fiction is by no means a 'cure-all' for HCI Education. For example, Lin et al. [15] and Barnett et al. [2] found that science fiction movies do have an impact on the understanding and perception of students on scientific mechanisms and concepts -positively or negatively. In addition, Myers and AbdEl-Khalick [22] provide a classroom example, where the assumptions in a science fiction film eventually lead students towards detrimental learning outcomes.
In this paper, we endeavored to highlight intersections of science fiction and HCI Education, in view of two crucial skills of the P21 framework. Although, past research concerning science fiction materials in educational contexts has shown mixed results, we reason that science fiction can be of high-value in classroom settings and the future of HCI Education; when utilized with fore-thought and due care. Through such a 'conscientious' integration of science fiction in HCI activities and syllabi, we reason that the benefits will outweigh the drawbacks and possibly pave the way toward a science fiction-inspired HCI curriculum.
